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Art Unit: 1795 

DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set . 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1, 3 and 5-11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Adachi et al. "Dye-sensitized Solar Cells Using Semiconductor Thin Film 
Composed of Titania Nanotubes", Electrochemistry, June 2002, Volume 70, No. 6, pp. 
449-452 in view of Graetzel et al. (U.S. Pat. 5,350,644), Wariishi et al (U.S. Patent 
6,376,765) and Yoshikawa (U.S. Patent 6,586,670). 

Regarding claims 1, 1 1, Adachi et al. teach a dye sensitized photoelectric 
transfer device prepared by forming a semiconductor layer containing titania nanotubes 
that are sensitized with a ruthenium dye (see the Experimental pages 449-450). Adachi 
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et al soaks the titania nanotubes (which are coated on a glass substrate) in an ethanol 
solution of ruthenium dye for 20 hr the dye-sensitized titania nanotubes (see page 450). 
It is the Examiner's position that this inherently results in the dye being "retained" by the 
nanotubes. 

Regarding claim 5, the diameter of each nanotube is 10 nm. (See page 450) 
Regarding claim 6, the titania nanotubes are formed as anatase crystal. (See 
Abstract) 

Regarding claim 7, there is a semiconductor layer and an electrolyte layer 
provided between a pair of opposed electrodes. (See Page 450) 

Regarding claim 8, there is a semiconductor layer (titania) and an electrolyte 
layer provided between a transparent conductive substrate (tin oxide) and a conductive 
substrate as a counter electrode (Pt) of the transparent conductive substrate to 
generate electric energy between the transparent conductive substrate and the 
conductive substrate by photoelectric transfer. (See Page 459, 450) 

Regarding claim 9, the is a transparent glass substrate having a dope tin oxide 
conductive film. (See Page 449) 

Regarding claim 10, the transfer device is configured as a dye sensitized solar 
cell. (See page 450) 

The difference between Adachi et al. and the present claims is that the dye 
having no acidic substituents is not discussed (Claim 1) and the photoelectric transfer 
efficiency being greater than about 10% is not discussed (Claim 1), the titania nanotube 
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retaining at least two kinds of sensitizing dye is not discussed (Claim 3) and the 
particles of the dyes not associating is not discussed (Claim 1). 

Regarding the dye having no acidic substituents (Claims 1 , 11), Graetzel et al. 
teach in Table 1 in Examples 7 (i.e. Ru (2, 2'-bipyridyl) 2 (CN) 2 ) and 8 a dye for a 
photoelectric transfer device that has no acidic substituents. (See Table 1 Column 9 
Examples 7, 8; Column 9 lines 57-59) 

Regarding the photoelectric transfer efficiency being greater than about 10% 
(Claims 1,11), Graetzel et al. teach in Example 36 achieving a photoelectric transfer 
efficiency of 11%. (Column 14 lines 24-25) Graetzel et al. teach that the complexes of 
Examples 1-33 (i.e. see Examples 7, 8 of Table 1) can be used in place of the 
complexes of Example 36 to achieve a similar result. (Column 16 lines 36-39) 

The motivation for utilizing the features of Graetzel et al. is that it allows for 
producing a photoelectric transfer device with higher efficiency than the conventional 
device. (Column 14 lines 31-32) 

Regarding claim 3, Wariishi et al teaches dyes that can be used in dye-sensitized 
solar cells (see col. 26, lines 56 through col. 54). Many dyes, such as dyes S-1, S-3 to 

s 

S-20, S-22, S-23, S-27 to S-29, S-33, S-37 and S-41, among the dyes illustrated by 
Wariishi et al do not contain acidic groups (see col. 47 through col. 52). Wariishi et al 
also teaches that two or more dyes may be used as a mixture to obtain a large 
photoelectric conversion region and a high photoelectric conversion efficiency (see col. 
26, lines 59-62). Yoshikawa also teaches dyes that can be used in dye-sensitized solar 
cells, such as dye M-1 at col. 24, which does not contain acidic groups. Yoshikawa also 
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teaches that two or more dyes may be used as a mixture to obtain a large photoelectric 
conversion region and a high photoelectric conversion efficiency (see col. 20, lines 62- 
66). 

Regarding claim 1 , Yoshikawa teaches that a colorless compound may be co- 
adsorbed together with the dyes to weaken an interaction between the dyes, such as 
association (see col. 13, lines 42-49). Thus, even if there was association of dyes, a 
skilled artisan would know how to weaken this interaction so that there is essentially no 
association. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have used a dye that has no acidic groups as the sensitizing dye 
because such dyes are conventional in the art, as shown by Wariishi et al and 
Yoshikawa. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Adachi et al. by utilizing the features of 
Graetzel et al. because it allows for producing a photoelectric transfer device with higher 
efficiency than the conventional device. It would also have been obvious to one of 
ordinary skill in the art at the time the invention was made to have used mixtures of 
dyes because with mixtures of dyes a large photoelectric conversion region and a high 
photoelectric conversion efficiency can be obtained, as shown by Wariishi et al and 
Yoshikawa. Furthermore, it would also have been obvious to one of ordinary skill in the 
art at the time the invention was made to have prevented association of the dyes 
because it is known in the art that a colorless compound may be co-adsorbed together 
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With the dyes to weaken an interaction between the dyes, such as association, as 
taught by Yoshikawa. 

Response to Arguments 

Applicant's arguments filed August 16, 2007 have been fully considered. 
Applicant's arguments have overcome the 35 U.S.C. 1 12 1 st paragraph 
rejections. 

In response to the argument that Yoshikawa does not teach that dye particles 
would not associate with each other, it is argued that Yoshikawa teaches that a 
colorless compound may be co-adsorbed together with the dyes to weaken an 
interaction between the dyes, such as association and even assuming arguendo that 
there is some association of dyes a skilled artisan would know how to weaken this 
interaction (i.e. by using a colorless compound in the dye) so that there is no 
association in the dye. (See Yoshikawa discussed above) 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M-Th with every Friday off.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571-272-1 000. . 
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Primary Examiner 
Art Unit 1795 
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